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DEPARTMENT OF THE ARMY

kPHILADELPHIA DISTRICT. CORPS OF ENGINEERS

CUSTOM HOUSE-2D & CHESTNUT STREETS
PHILADELPHIA. PENNSYLVANIA 19106

Honorable Brendan T. Byrne AY L} lS . ,

Governor of New Jersey-"

I
Trenton, New~ Jesy 82

Dear Governor Byrne

Inclosed is the Phase I Inspection Report for Sunset Lake Dam in Morris
County, New Jersey which has been prepared under authorization of the Dam

Inspection Act, Public Law 92-367. A brief assessment of the dam's

condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Sunset Lake Dam, initially listed as a high hazard

potential structure, but reduced to a significant hazard potential structure
as a result of these inspections is -,iicIpa to oe in an unAh.r,, uoti-emergency
condition. The dam's stability is considered questionable by the personnel
(Consulting Engineer's Staff, State and Federal Engineers) who inspected
this structure. Also, the spillway is considered inadequate because a flow
equivalent to one percent of the Probable Maximum Flood would cause the dam
to be overtopped. To ensure adequacy of the structure, the following
actions, as a minimum, are recomended:

a. Within thirty days from the date of approval of this report the

following remedial measures should be completed:

(1) Lover the water level in the lake until remedial measures are
completed.

(2) Check the condition of the dam regularly and monitor the wet
area at the downstream toe until repairs, rehabilitation, or replacement are

completed.

(3) Establish a surveillance system for use during and iuediately
y .following periods of heavy rainfall and an emergency action plan and

downstream warning program to follow in case of emergency conditions.

SD
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Honorable Brendan T. Byrne

b. The spillway's adequacy should be determined by a qualified
professional consultant, engaged by the owner, using more sophisticated
methods, procedures and studies within six months from the date of approval
of this report. Within three months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated.

c. Within 30 days from the date of approval of this report, the
following engineering studies and analysis should be initiated to accomplish
the following:

(1) Repair or replacement of the low-level outlet valve.

(2) Investigation of the dause of the seepage and vet, soft areas at
the downstream toe of the dam.

(3) Removal of trees from entire embankment.

(4) Provision of adequate freeboard, topwidth and slope protection
to prevent overtopping by high water and wave action.

(5) Repair or replacement of the dry stone masonry wall that retains
the downstream slope of the embankment in the vicinity of the low-level
outlet pipes at the left abutment.

d. Within three months from the date of approval of this report, the
following remedial measures should be completed:

(1) Remove trees and brush for a distance of 25 feet downstream of
the dam, and from a zone 25 feet wide on either side of the discharge
channel for a distance of at least 50 feet downstream of the dam or to the
nearest property line, whichever is closer.

(2) Remove trees growing on the banks of the discharge channel
downstream of the spillway at the east end of the lake.

(3) Remove debris from the spillway approach channel.

(4) Operate the low-level outlet gate to ensure proper operation and
flush debris out of the pipe.

e. The owner should develop written operating procedures and a periodic
maintenance plan to ensure the safety of the dam within one year from the
date of approval of this report.
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Honorable Brendan T. Byrne

, A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congresswoman Fenwick of the Fifth District. Under the
provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of
this letter.

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation of
the recoammendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,

1 Incl JAMES G. TON

As stated Colz:-!, Corpc of Linec i
SDistrict Engineer

Copies furnished:
Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625

r. John O'Dowd, Acting Chief
Bureau of Flood Plain Management
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625
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SUNSET LAKE DAM (NJ00563)

V CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 8 November 1979 by Anders on-Ni cholsa Co., Inc.,
under contract to the State of New Jersey. The State, under agreement with
the U.S. Army Engineer District, Philadelphia, had this inspection performed
in accordance with the National Dam Inspection Act, Public Law 92-367.

Subsequent inspection of Sunset Lake Dam on 31 January 1980 by Corps and
State personnel revealed the dam to be in an UNSAFE, non-emergency
condition. This condition, seepage and wet, soft areas on the downstream
toe of the dam, if left uncorrected, could result in failure of the dam
resulting in possible loss of life and property damage. Until further study
can determine the full extent of the problem and possible permanent remedial
action, temporary measures were recommended to preclude serious property
damage and possible loss of life. The District Engineer notified the
Governor's representative by telegram of the UNSAFE condition on 1 February
1980 (Copy attached to this assessment) (Also, an #UNSAFE DAMO data sheet
was submitted to the U.S. Army Engineer Division, North Atlantic on 4
February 1980. A copy of this sheet is attached. ) Meanwhile, the State
notified the owner by letter of the recommendations. The owner has lowered
the level of the lake as recommended.

Sunset Lake Dam, initially listed as a high hazard potential structure, but
reduced to a significant hazard potential structure as a result of these
inspections is judized to be in an UNSAFE, non-emergency condition. The
dam's ----- -- tionable by the personnel (Consulting
Engineer's Staff, State and Federal Engineers) who inspected this
structure. Also, the spillway is considered inadequate because a flow
equivalent to one percent of the Probable Maximum Flood would cause the dam
to be overtopped. To ensure adequacy of the structure, the following
actions, as a minimum, are recommended:

a. Within thirty days from the date of approval of this report the
following remedial measures should be completed:

(1) Lower the water level in the lake until remedial measures are
completed.

(2) Check the condition of the dam regularly and monitor the wet
area at the downstream toe until repairs, rehabilitation, or replacement are
completed.

(3) Establish a surveillance program for use during and immediately
following periods of heavy rainfall and an emergency action plan and
downstream warning system to follow in case of emergency conditions.



b. The spillway's adequacy should be determined by a qualified
professional consultant, engaged by the owner, using more sophisticated
methods, procedures and studies within six months from the date of approval
of this report. Within three months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated.

c. Within 30 days from the date of approval of this report, the
following engineering studies and analysis should be initiated to accomplish
the following:

(1) Repair or replacement of the low-level outlet valve.

(2) Investigation of the cause of the seepage and wet, soft areas at
the downstream toe of the dam.

(3) Removal of trees from the embankment.

(4) Provision of adequate freeboard, topwidth and slope protection
to prevent overtopping by high water and wave action.

(5) Repair or replacement of the dry stone masonry wall that retains
the downstream slope of the embankment in the vicinity of the low-level
outlet pipes at the left abutment.

d. Within three months from the date of approval of this report, the
following remedial measures should be completed:

.1 Rei .uvc i-eb -,dLuid n for a distance of 25 feet downstream of

the dam, and from a zone 25 feet wide on either side of the discharge
channel for a distance of at least 50 feet downstream of the dam or to the
nearest property line, whichever is closer.

(2) Remove trees growing on the banks of the discharge channel
downstream of the spillway at the east end of the lake.

(3) Remove debris from the spillway approach channel.

(4) Operate the low-level outlet gate to ensure proper operation and
flush debris out of the pipe.

e. The owner should develop written operating procedures and a periodic
maintenance plan to ensure the safety of the dam within one year from the
date of approval of this report.

APPROVED:__________
GO' JAMES G. Me

Colonel, Corps of Engineers

District Engineer

DATE:



DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGIN"EERS

CUSTOM HOUSE-2 0 & CHESTNUT STREETS

PHILADELPHIA. PENNSYLVANIA 19106

4N iNp.V NIVIN TO

NAPEN-.N
SFEB J

Honorable Brendan T. Byrne
-Governor of New Jersey

Trenton, NJ 08621

Dear Governor Byrne:

Joint Inspection of Sunset Lake Dam (NJ 00563), located in the
borough of Mountain Lakes, Morris County, New Jersey, by representa-
tives of this office and the New Jersey Department of Environmental
Protection 31 January 1980, revealed the dam to be in an UNSAFE,
non-emergency condition. This condition, seepage and wet, soft areas
on the downstream toe of the dam, if feft uncorrected, could result in
failure of the dam with subsequent possible loss of life and property
damage.

Until further study can determine the full extent of the problem'and
possible permanent remedial actions, the following temporary measures,
as a minimum, are recommended to preclude serious property damage and

possible loss of life:

a. Drawdown the lake one foot within one week by opening the
upper outlet pipe on the eastern end of the embankment.

b. Drawdown the lake an additional foot within two weeks by
opening the outlet pipe in the emergency spillway. If the outlet

pipes cannot be opened then a suitable sized notch should be made in
the concrete emergency spillway draining into Olive Lake to effect the

specified drawdown.

c. Local authorities should immediately prepare an emergency
warning and evacuation plan including a serveillance program for use
during periods of heavy rainfall.

Mr. John O'Dowd P.E., Chief Bureau of Flood Plain Management, New
Jersey Department of Environmental Protection was notified of the

condition by telephone and telegram on 1 February 1980.

'I
19

I.
,, .,-.-.-,-



NAPEN-N
Honorable Brendan T. Byrne

Your cooperation in implementing these measures will be appreciated.

Sincerely,

JAMES G. TON
Colonel, Corps of Engineers
District Engineer

Copy Furnished:
Mr. John O'Dowd P.E.
Chief Bureau of Flood Plain Management
Department of Environmental Protection
1471 Prospect Street
Trenton, New Jersey 08625

2
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4-0S8685S032002 02/01/80 ICS IPMMTZZ CSP PHAB
1 2155973796 MGM TOHT PHILADELPIA PA 02-01 O4bP EST

ARMY CURPS OF ENGINEERS BkIAN HEVEHIN
CUSTOM HOUSE 2ND AND CHESlNUT STS
PHILADELPHIA PA 1910b

THIS MAILGRAM IS A CONFIRmATION COPY OF THE FOLLOWING MESSAGE:

2155973796 TDMT PHILADELPIA PA 207 02o01 0446P EST
PM5 JOHN ODDOAD PE CHIEF BUREAU FLOOD PLAINS MGMNT NJ DEPT OF
ENVIRUNMENTAL PROTECTION RPT OLY MGM, ADDRESS UNKNOWN PLS ASSIST, QLR
PROSPECT ST
TRENTON NJ 08625
UNCLASS
INSPECTION UF SUNSET LAKE DAM NJOOS63o LOCATED IN THE BORCUGH OF
MOUNTAIN LAKES, MORRIS COUNTY# Nj; DVLE TWL - Au TnA _E IN AN
UNSAFE# NON-EMERGENCY CONDITION, THIS CONDITIONo SEEPAGE AND OETP
SOFT AREAS ON THE DOlNSTREAM TOE OF THE DAM IF LEFT UNCORRECTED COULD
RESULT IN FAILURE OF THE DAM MITH SUBSEQUENT POSSIBLE LOSS OF LIFE
AND PROPERTY DAMAGE, UNTIL FURTHER STUDY CAN DETERMINE FULL EXTENT
OF THE PROBLEM AND POSSIBLE PERMANENT REMEDIAL ACTION THE FOLLOWING
TEMPORARY MEASURES AS A MINIMUM ARE RECOMMENDED TO PRECLUDE SERIOUS
PROPERTY DAMAGE AND POSSIBLE LOSS OF LIFE:
A DRAWDOWN THE LAKE ONE FOOT WITHIN ONE "EEK BY OPENING THE OUTLET
PIPE ON THE EASTERN END OF THE ENBANKMENT
B DRAWNDOWN THE LAKE AN ADDITIONAL FOOT *ITHIN TwO WEEKS BY OPENING
THE OUTLET PIPE IN THE EmERGENCY SPILLWAY, IF THE OUTLET PIPES

- CANNOT BE OPENED, THEN A SUITABLY SIZED NOTCH SHOULO BE MADE IN THE
CONCRETE EMERGENCY SPILLAY DRAINING INTO OLIVE LAKE TO EFFECT THE
SPECIFIED DRAwDOWN
C LOCAL AUTHORITIES SHOULD PREPARE AN EMERGENCY WARNING AND
EVACUATION PLAN IMMEDIATELY, INCLUDING A SURVEILLANCE PROGRAM FOR USE
DURING PERIODS OF HEAVY RAINFALL.
A LETTER wILL BE SENT TO GOVERNOR BYRNE FULLY EXPLAINING THE
SITUATION, THIS TELEGRAM IS SENT SO YOU MAY EXPEDITE ACTION
JAMES G TON COL COE
CUSTOM HOUSE 2ND AND CHESTNUT STS

PHILADELPHIA PA 19106

16148 EST
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PHASE I INSPECTION REPORT
NAT IONIAL DAM SAFETY PROGRAM

(,)

I Name of Dam: Sunset Lake Dam
°Identification No.: NJ00563

State Located: New Jersey
County Located: Morris
Stream: Troy Brook
River Basin: Passaic
Date of Inspection: November 8, 1979

ASSESSMENT OF GENERAL CONDITIONS

Sunset Lake Dam is a 65-year old earthfill dam, and is in very
poor condition. It is small in size and is recommended to be
downgraded to Significant Hazard. The area at the downstream toe
of the dam is generally wet and soft and has seepage discharging
at several locations, and therefore the dam is considered to be
in an unsafe, non-emergency condition. Trees up to 3 feet in dia-
meter are growing on the crest of the dam and the downstream slope
of the dam. The crest of the dam was generally not more than a
few inches higher than the level of the water in the lake at the
time of the inspection. Near the center of the dam the crest dips
slightly and the lake level was at the crest of the embankment.
A railroad tie has been placed across this low area, however, water
was leaking under and around the ends of the tie. Two low-level
outlet pipes, located at the east end of the dam, a=:;red to be

- inoperable. The inlet to the low-lpvepl outet pip, rtf the emer-
-' gency spillway, which is located at the east end of the lake, was

* buried in debris and sediment. The emergency spillway is capable
of passing less than 1% of the PMF without causing the dam to over-
top. Dam failure resulting from overtopping would cause substantial
property damage to homes lying immediately downstream of the dam.
The spillway is clearly inadequate.

We recommend that the owner immediately engage a professional
engineer qualified in the design and construction of dams to design
and implement a complete rehabilitation or replacement of the
existing dam, including the following: repair or replacement of
the low-level outlet pipes and valves at the left abutment; investi-
gation of the cause of the seepage and wet, soft areas at the down-
stream toe of the dam; removal of the trees from the entire embankment;
provision of adequate freeboard, topwidth, and slope protection to
prevent overtopping by high water and wave action; repair or replace-
ment of the dry stone masonry wall that retains the downstream slope
of the embankment in the vicinity of the low-level outlet pipes at
the left abutment; and reassessment of the hydrologic and hydraulic
characteristics of the watershed and reservoir so that adequate
spillway capacity is provided in the rehabilitated structure.

* - l-~ .~ . in - ... . w . *.
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We further recommend that as a part of operating and maintenance
procedures, the owner should undertake the following immediately:
lower the water level in the lake until remedial measures can be

) effected; check the condition of the dam regularly and monitor
the wet area at the downstream toe until repairs, or rehabilitation,
or replacement are completed; establish a surveillance program for
use during and immediately following periods of heavy rainfall and
also a warning program to follow in case of emergency conditions.

Starting soon the owner should remove trees and brush for a distance
of 25 feet downstream of the dam, and from a zone 25 feet wide on
either side of the discharge channel for a distance of at least
50 feet downstream from the dam or to the nearest property line,
whichever is closer. He should also remove debris from the emer-
gency spillway approach channel and operate the low-level outlet
gate at the emergency spillway to insure proper operation and to
flush debris out of the pipes.

Within one year from the date of approval of this report, the
owner should develop written operating procedures and a periodic.
maintenance plan to insure the safety of the dam.

ANDERSON-NICHOLS COMPANY, INC.

Project Manager
New Jersey N4o. 16-848
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P REFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may
be obtained from the office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is
to identify expeditiously those dams which may pose hazards
to human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope
of a Phase I investigation; however, the investigation
is intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations
of field conditions at the time of inspection along with
data available to the inspection team. It is important to
note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to
represent the condition of the dam at some point in the
future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test Flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.



PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY INSPECTION PROGRAM

SUNSET LAKE DAM

7 t US #NJ00563

SECTION 1
PROJECT INFORMATION

1.1 General

a. Auhriy Authority to perform the Phase I Safety
InspectioR of sunset Lake Dam was received from the State of
New Jersey, Department of Environmental Protection, Division of
Water Resources by letter dated 26 October 1979 under Contract
FPM No. 39, dated 28 June 1979. This authority was given pursuant
to the National Dam Inspection Act, Public Law 92-367 and by agree-
ment between the State and the U.S. Army Engineers District,
Philadelphia. The inspection discussed herein was performed by
Anderson-Nichols & Company, Inc. on 7 November 1979.

b. Purpose. The purpose of the Phase I Investigation is
to develop an assessment of the general conditions with respect
to safety of Sunset Lake Dam and appurtenances based upon available
data and visual inspection, and determine any need for emergency
measures and conclude if additional studies, investigations, and
analyses are necessary and warranted.

1.2 Project Description

a. Description of Dam and Ap~urtenances. Sunset Lake Dam
is a 65 year old earthfill dam, which is approximately 165 feet
long, has a structural height of 8 feet and a hydraulic height
of 7.5 feet. The top width of the dam is irregular from 3-7 feet.
The visible part of the upstream face is vertical. The downstream
face slopes at 3H:lV. Two low-level outlet pipes and the dry stone
masonry which retains the downstream slope of the dam in their
vicinity are located at the east end of the dam. The channel
downstream of the dam is overgrown with brush and trees and is
poorly defined. A RCP culvert (16" in diameter) located approxi-
mately 200 feet downstream of the dam passes beneath East Shore Road.
A concrete emergency spillway is located at the east end of the lake.
The spillway crest is 7.8 feet long and 1 foot wide. The low-level
outlet pipe located under the spillway is 12" in diameter. Approxi-

t. mately 70 feet downstream of the emergency spillway, flow passes
beneath East Shore Road through a 50-foot long, 3-foot diameter
RCP culvert just before discharging into Olive Lake. The watershed
above the lake is gently to moderately sloping and wooded. Essential
features of the dam are shown in Figure 1.

b. Location. The dam is located,-in the Borough of Mountain
Lakes, Moris County, New Jersey, on Troy Brook, immediately down-
stream of Crystal Lake Dam. It has coordinates of north latitude
400 53.2' and west longitude 740 27.2'. A location map is shown
in Figure 2.



Frw

C. Size Classification. Sunset Lake Damn is classified as
being small in size, as defined in the Recommended Guidelines for
Safety Inspection of Dams, on the basis of its hydraulic height
of 7.5 feet, which is less than 40 feet, and its storage volume
of 74 acre-feet, which is less than 1,000 acre-feet, but more than
50 acre-feet.

d. Hazard Classification. Visual inspection of the downstream
area indicates that a failure of Sunset Lake Darn could cause exten-
sive property damage to several houses located approximately 250
feet downstream of the dam. The first floor elevations of the
houses are about 5-6 feet above the poorly defined streambed and
the general area is broad and flat. Loss of a few lives is
possible, but unlikely. A failure of Sunset Lake Darn could also
cause damage to East Shore Road and a culvert located approximately
200 feet downstream of the dam. Sunset Lake Dam is thus classified
as Significant Hazard.

e. Ownership. According to a deed for the property of Dr.
and Mrs. Adrian M. Sabety, which lies adjacent to the east end of
the dam, the Borough of Mountain Lakes has a right of way for access
to the dam. This would indicate that the Borough owns the dam.
Borough Manager, William F. O'Brian, was unsure of the town's
responsibility and at the time of this writing was checking into
the matter. Borough officials may be contacted at Borough Hall,
Mountain Lakes, New Jersey, 07046. Phone: (201) 334-3131.

f. Purpose of Dam. The darn was originally constructed to
impound a pond for a public swimming pool. Presently, the lake
also serves a recreational purpose, but all land around the lake
appears to be privately owned.

g. Design and Construction History. Reference data, Dams
in New Jersey, No. 25-121 from New Jersey Department of Environmental
Protection files, dated June 15, 1939, notes that the dam was built
by Senator Thomas Hillary in 1914. No plans, hydraulic or hydrologic
data for the original construction were found.

h. Normal Operational Procedures. According to the Public
Works Superintendent, Carl Danser, no formal operating procedures
are followed.

i. Site Geologt. No site specific geologic information
(such as rig)wa s avail able at the time the dam was inspected.
Information derived from a report entitled "Engineering Geology of
the Northeast Corridor, Washington, D.C. to Boston, MA" and the
Geologic Map of New Jersey (Lewis and Kummel, 1912) indicate that
soils within the immediate site area consist of till grading
laterally to sand and gravel. These soils form a nearly continuous
band which is believed to be an end moraine for the last continental
glaciation. Although no outcrops were observed during inspection
of this dam, the previously mentioned .report indicates that the
underlying bedrock consists of granitoid gneiss with associated
migmatite, granulite, amphibolite, and granitic rocks of Precambrian
age.

2



1.3 Pertinent Data

a. Drainage Area - .37 square mile

b. Discharge at Damsite - (cfs)

Maximum flood at damsite - unknown

Emergency spillway capacity at normal pool elevation (as
during inspection, with low-level pipe not operating) -.8

Emergency spillway capacity at maximum pool (top of dam) -.8

c. Elevation (ft. NGVD)

Top of dam - 522.3

Crest of emergency spillway - 522.2

Maximum pool - design surcharge ( PMF) - 523.4

Recreation pool - (at time of inspection) - 522.3

Streambed at centerline of dam (downstream) - 514.8

Maximum tailwater (estimated) - 515.8

d. Reservoir Length (feet)

Maximum pool - 1,000

Recreational - 950

e. Storage (acre-feet)

Recreational pool - 74

Design surcharge (h PMF) - 92

Top of dam - 74

Crest of emergency spillway - 73.5

f. Reservoir Surface (acres)

Top of dam - 14.7

Recreation pool - 14.7

Crest of emergency spillway - 14.7

g. Dam

Type - earthfill

Length - 165+ feet

3



Height - hydraulic - 7.5 feet

- structural - 8.3 feet

Top width - irregular - 3-7 feet

Side slope - upstream - vertical (visible part)

- downstream - 3H:lV

Zoning - unknown

Impervious core - unknown

Cutoff - unknown

Grout curtain - unknown

h. Emergency Spillway

Type - concrete free overflow

Length of weir - 7.8 feet

Crest elevation - 522.2 feet NGVD

Upstream channel - Sunset Lake

Downstream channel - Olive Lake

i. Regulating Outlets

At the emergency spillway - one low-level outlet pipe
12" in diameter (not discharging during inspection)

Operating facilities - unknown - not visible

At the dam - two low-level outlet pipes 12" in diameter
(not discharging during inspection)

Operating facilities- unknown - not visible

4
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SECTION 2
ENGINEERING DATA

2.1 Design

No original engineering design data or plans were available.

2.2 Construction

No original construction data were found.

2.3 Operation

No engineering operational data were found.

2.4 Evaluation

a. Availability. A search of New Jersey Department of
Environmental Protection files and contact with community
officials revealed a very limited amount of information.

b. Adequacy. The information available was such that
the evaluation of this dam was based solely on visual observations.



SECTION 3
VISUAL INSPECTION

3.1 Findings

a. Dam. The area at the downstream toe of the dam is
generally wt and soft and some seepage water is discharging.
Trees are growing on the crest of the dam, on the downstream
slope, and in the area at the downstream toe of the dam. Most
of the trees on the crest are leaning over the lake, to the extent
that they may fall over into the lake. The roots of the trees on
the crest extend from the upstream edge of the crest to the down-
stream edge of the crest. The crest of the dam was generally not
more than a few inches higher than the level of the water in the
lake at the time of the inspection. Near the center of the dam
the crest dips slightly and the lake level is at the crest of the
embankment. A railroad tie has been placed across this low area,
however, water is leaking under the tie and flowing around the
ends of the tie. A large tree has been uprooted from the crest near
the right abutment and its root ball has been pulled out, leaving
a large hole in the crest. Also near the west abutment there is
a stump of a large tree that has been cut. Very severe erosion has
taken place on the upstream slope at the waterline. The vertical
profile of the crest is very uneven.

b. Appurtenant Structures. The dry stone masonry which
retains the downstream slope of the dam in the vicinity of the
low-level outlet at the east end of the dam bulges downstream.
The lowest of the two outlet pipes is partially buried in sediment.
No operating mechanism could be located for either pipe. However,
according to a letter from Mrs. A.M. Sabety dated 12/12/79: "the
overflow valve for the lake is located at waters edge on my property
and is regulated by the town at its pleasure. The valve is embedded
in the dam and empties into the water fall and brook that flows
through the wooded area". Public Works Supt. Carl Danser, present
during the visual inspection, was not aware of any regulating valves.

The outlet pipe at the emergency spillway is weathered and has a
chunk broken from the top of the pipe, and the mortared masonry
at the downstream toe of the spillway is broken and undermined.
The surface of the concrete spillway is eroded to a minor degree
exposing the coarse aggregate.

C. Reservoir Area. The watershed above the lake is gently
to moderately sloping and wooded. There are several homes on
the shore of the lake. Slopes on the shore of the lake appear
stable. No evidence of significant sedimentation in the lake was
observed.

d. Downstream Channel. Some brush is growing on the banks
of the poorly defined channel downstream of the low-level pipes
at the east end of the dam. A few trees are growing on the banks
of the channel downstream of the emergency spillway at the east
end of the lake.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

No formal operating procedures are in effect.

4.2 Maintenance of Dam

No formal maintenance procedures for the dam are followed.

4.3 Maintenance of Operating Facilities

No formal maintenance procedures for the operating facilities
were obtained.

4.4 Warning System

No description of any warning system was found.

4.5 Evaluation of Operational Adequacy

Because of the lack of operation and maintenance procedures,
the reservoir measures described in Section 7.2 should be
implemented as prescribed.

7



SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features

a. Design Data. No hydrologic or hydraulic design data
could be found.

b. Experience Data. No experience data were revealed.

c. Visual Observation. The crest of the dam was generally
not more than a few inches higher than the level of the lake at
the time of inspection. Near the center of the dam the lake level
was at the crest of the embankment and a railroad tie had been
placed across the low area. However, water was seeping under and
around the ends of the tie. Two low-level outlet pipes located
at the east end of the dam were not operable. The upstream face
of the dam was silted so the inlet to outlet pipes could not be
located. The lower pipe was partially buried in sediment. A
small rust colored seepage was discharging from the lower pipe.
The area at the downstream toe of the dam was generally wet and
soft and some seepage water was discharging. At the time of inspec-
tion about 1 inch of water was flowing over the crest of the
emergency spillway. The inlet to the low-level outlet pipe of the
emergency spillway was buried in debris and sediment. A metal post
and submerged chain on the upstream face of the spillway indicated
the existence of some type of regulating facilities.

d. Overtopping Potential. The hydraulic/hydrologic evaluation
for Sunset Lake Dam is based on a Spillway Design Flood (SDF) equal
to one-half the Probable Maximum Flood (PMF) in accordance with the
range of test floods given in the evaluation guidelines for dams
classified as significant and small in size. The PMF has been
determined by application of the SCS Dimensionless Unit Hydrograph
Procedure to a 6-hour probable maximum storm of 25.5 inches. The
inflow hydrograph from the immediate drainage area was added to
outflow from Crystal Lake Dam, NJ00169, to develop the inflow hydro-
graph. Hydrologic computations are given in Appendix 3. The routed
half-PMF peak discharge for the subject watershed is 362 cfs.

The minimum elevation of the dam allows .1 foot of depth above the
emergency spillway before overtopping begins. Under this head the
emergency spillway capacity is estimated to be .8 cfs.

Routing calculations indicate that Sunset Lake Dam will be overtopped
for 7 hours to a maximum depth of 1.05 foot under half-PMF conditions.
It is estimated that the emergency spillway can pass less than 1.%
of the PMF without overtopping the dam; thus the spillway is con-
sidered inadequate. Because the dam is classified as significant
hazard, the increase in downstream hazard due to overtopping failure
was not specifically assessed. It is clear that a breach would
cause extensive property damage to homes lying immediately downstream
of the dam, along the south side of East Shore Road.

8



SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

An extensive soft, wet area and seepage at the downstreamn toe
of the dam are indicative of seepage through and under the dam
which, if not properly controlled, could lead to failure of the
dam by piping or sloughing of the downstream slope. Trees growing
on the crest of the dam may blow over and pull out their roots
and this could lead to breaching of the dam because the crest is
only a few inches above the lake level. One tree has already
blown over, leaving a hole in the crest where its roots pulled
out, and this hole weakens the crest. If a tree dies and its
roots rot, seepage and erosion may take place along the root
channels. The center of the dam is below lake level and leakage
around the ends and beneath the railroad tie that has been placed
at the center to impede the flow of water over the crest could
cause erosion of the crest and breaching of the dam at any time.
Erosion of the upstream slope at the waterline will eventually
lead to breaching of the dam if it is not controlled.

6.2 Design and Construction Data. No design or construction data
pertinent to the structural stability of the dam were available.

6.3 Operating Records. No operating records pertinent to the
structural stability of the dar-.,ere available.

6.4 Post-Construction Changes. No records of post-construction
changes were available.

6.5 Seismic Stability. This dam is in Seismic Zone 1. According
to the Recommended Guidelines, dams located in Seismic Zone 1
"may be assumed to present nio hazard from earthquake provided static
stability conditions are satisfactory and conventional safety margins
exist". None of the visual observations made during the inspection
are indicative of unstable slopes. However, because no data are
available concerning the engineering properties of the embankment
and foundation materials for this dam, it is not possible to make
an engineering evaluation of the stability of the slopes or the
factor of safety under static conditions.

9



SECTION 7

ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

0
7.1 Dam Assessment

a. Condition. Sunset Lake Dam is 65 years old and in very
poor condition.

b. Adeauacv of Information. The information available is
such that the assessment of the dam must be based on the results
of the visual inspection.

c. Urgencv. The recommendations made in 7.2 a. and 7.2 b.
should be implemented by the owner as prescribed.

d. Necessitv for Additional Data/Evaluation. The information
available from the visual inspection is adequate to identify the
potential problems which are listed in 7.2 a. These problems
require the attention of a professional engineer who will have to
make additional engineering studies to design or specify remedial
measures to rectify the problem. If left unattended, the problems
could lead to failure of the dam.

7.2 Recommendations/Remedial Measures

a. Recommendations.7 The c~utu should immediate y- engage a
professio±ii enaineer cualiried in the design and construction of
dams to design a complete rehabilitation or replacement of the
existing dam, including the following:

/

1. Repair or replacement of the low-level outlet valve.

2. Investigation of the cause of the seepage and wet,
soft areas at the downstream toe of the dam.

3. Removal of the trees from the entire embankment.

4. Provision of adequate freeboard, topwidth and slope
protection to prevent overtopping by high water and wave action.

S. Repair or replacement of the dry stone masonry wall
that retains the downstream slope of the embankment in the vicinity
of the low-level outlet pipes at the left abutment.

6. Reassessment of the hydrologic and hydraulic
characteristics of the watershed and reservoir so that adequatespillway capacity is provided in the rehabilitated structure.

-- b. Operatinq and Maintenance Procedures. The owner should
do the following immediately:

1. Lower the water level in the lake until remedial
measures can be effected.

10

- . *-..



2. Check the condition of the dam regularly and
monitor the wet area at the downstream toe until repairs,
rehabilitation, or replacement are completed.

3. Establish a surveillance program for use during
and immediately following periods of heavy rainfall and also
a warning program to follow is case of emergency conditions.

The owner should do the following soon:

1. Remove trees and brush for a distance of 25 feet
downstream of the dam, and from a zone 25 feet wide on either
side of the discharge channel for a distance of at least 50
feet downsteam of the dam or to the nearest property line,
whichever is closer.

2. Remove trees growing on the banks of the discharge
channel downstream of the spillway at the east end of the lake.

3. Remove debris from the spillway approach channel.

4. Operate the low-level outlet gate to insure proper
operation and flush debris out of the pipe.

Within one year from the date of approval of this report, Lhe -

owncr should develop written operating procedures -and E periodic
maihtenance plan to insure the safety cfthdzx,.

/

.;

9.

9.
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APPENDIX 1

CHECKLIST
VISUAL INSPECTION

SUNSET LAKE DAM
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: .37 square mile, hilly, wooded

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 522.3 ft. NGVD (74 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): Not aplicable

ELEVATION MAXIMUM DESIGN POOL:_( PMF) - 523.4 ft. NGVD

ELEVATION TOP DAM: 522.3 ft. NGVD

CREST: Emrhgency spillway

a. Elevation 522.2 ft. NGVD

b. Type Concrete step

c. Width 1.0 foot

d. Length 7.8 ft.

e. Location Spillover East end of the lake

f. Number and Type of Gates None

OUTLET WORKS: At the main dam - not operable

a. Type TWo 12-inch diameter RCP & VCP pipes

b. Location East end of the dam

c. Entrance Inverts Unknown

d. Exit Inverts 518.8 ft. NGVD and 514.8 ft. NGVD

e. Emergency Draindown Facilities

HYDROMETEORLOGICAL GAGES: None

a. Type

b. Location

c. Records

MAXIMUM NON-DAMAGING DISCHARGE: .8 cfs (low-level outlets not operating)
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APPENDIX 2

PHOTOGRAPH S

SUNSET LAKE DAMr



NOV 08 1979
Crest of the dam looking east from
west abutment.

NOV 08 1979

Crest of the dam looking west from
east abutment.

Sunset Lake Dam

2-1
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NOV 08 1979
View of a railroad tie placed across
low area at the center of the dam.

NOV 08 1979
Two outlet pipes located at the east
end of the dam.

Sunset Lake Dam
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NOV 08 1979
Upstream face of the dam from easterly
shoreline.

NOV 08 1979
Downstream face of the dam near
west abutment

Sunset Lake Dam
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NOV 08 1979
Looking at the downstream channel below low-level
outlets at the east end of dam. (Discharge is from
seepage)

NOV 08 1979
View from the top of the dam looking south.
Houses are located in hazard area.

Sunset Lake Dam
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NOV 08 1979
Seepage and uprooted stump located 40 feet
downstream of the dam.

NOV 08 1979
House located at the east abutment of the dam.

Sunset Lake Dam
2-5



NOV 08 1979
Culvert beneath east shore road located approx.
200 feet downstream of dam.

NOV 08 1979

View of the reservoir from the crest of the
emergency spillway.

Sunset Lake Dam
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NOV 08 1979
Emergency spillway at the east end of the lake.

NOV 08 1979
Looking downstream from the emergency spillway.

Sunset Lake Dam
2-7



APPENDIX 3

HYDROLOGIC COMPUTATIONS
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